INTRODUCTION

35
The sleep-wake cycle depends on a complex and well-orchestrated neuronal circuitry involving 36 diverse neurotransmitter signaling that induce and maintain sleep and wakefulness. Glutamate, the most 37 excitatory neurotransmitter in the central nervous system, shows dynamic changes in its levels throughout 38 the sleep-wake states (1) . In addition, it is involved in the initiation and maintaining of waking and rapid 39 eye movement (REM) sleep (2). The function of glutamate as a signaling molecule in the brain is 40 accomplished by its multiple receptor subtypes working through selective intracellular targeting 41 mechanisms (3).
42
The Homer protein family has been implicated in the trafficking and/or clustering of metabotropic 43 glutamate receptors, playing roles on critical glutamatergic signaling pathways (4). These proteins are 44 encoded by three different genes -Homer1, Homer2 and Homer3 -predominantly expressed at the nervous 45 system as several isoforms resulting from alternative splicing events (5) . Among the splicing variants,
46
Homer1a is a non-constitutive short form, induced under high neuronal activity associated with decreasing glutamate signaling (6), identified as the most specific transcriptional marker for sleep loss (7) . It was 48 already been observed an increase in the expression of this transcript variant induced by sleep deprivation;
49
it has been proposed that its up regulation modulates the increased neuronal glutamatergic activity found in 50 prolonged wakefulness (7).
51
Single nucleotide polymorphisms (SNPs) -genomic loci where two or more alleles differ at a single base - describing, waves from C3-A2, C4-A1, O1-A2, and O2-A1 derivations were decomposed into delta (<4
86
Hz), theta (4-7.9 Hz), alpha 1 (8-9.9 Hz), alpha 2 (10-12.9 Hz), beta 1 (13-17.9 Hz), beta 2 (18-29.9 Hz), 90 and notch filter = 60 Hz). Artifact removal was performed as previously described (16 
148 149
To verify the effect of potential confounders on the identified associations, we fitted GLMs using 150 HOMER1 rs3822568 genotypes as well as sex, age, BMI and European ancestry proportion derived from 151 ancestry informative markers as independent variables and the z-score of each significantly associated 8 152 parameter in univariate analyses as dependent variables in each model. After adjustment for the studied 153 confounders, HOMER1 rs3822568 polymorphism was significantly and independently associated only with 154 sleep latency, regardless of other variables in the model (p=0.005).
155
Comparing the spectral power of each studied bandwidth in each sleep stage for each EEG 156 derivation, we found significant associations between HOMER1 rs3822568 polymorphism and theta 157 spectral power in all EEG derivations, even after adjustment for sex, age, BMI and European ancestry 158 proportion. Overall, GG genotype carriers showed lower theta spectral power in stage 1, stage 2 and REM 159 sleep; however, after adjustment for potential confounders, associations remained significant only in the 160 occipital derivations and in sleep stage 1 and REM sleep ( Several previous studies revealed the interaction of Homer proteins with metabotropic glutamate 174 receptors and the potential role of these proteins in the trafficking and/or clustering of the receptors in 175 various cell types (4,20-23). Studies interfering with the normal expression of HOMER genes suggest the 176 involvement of these gene products in animal behavior, from Drosophila to mammals (5) . Also, genetic 177 variation in HOMER1 seem to be associated with drug dependency and abuse (11) and mental disease (10).
178
In the present study, we report the association between rs3822568 in the HOMER1 gene with sleep 179 latency, sleep efficiency, number of arousals per hour, AHI and theta spectral power in healthy subjects.
180
The analyzed SNP consists of a genetic variant found at the 3' untranslated region (3'UTR) of the HOMER1 181 gene, for which the ancestral allele is a guanine (G) and the alternative allele is an adenine (A).
182
Here 
197
It is known that oscillations in the sleep EEG reflect the homeostatic regulation of sleep (29).
198
Common variation in genes involved in sleep homeostasis has been associated with sleep-related traits.
